Introduction
============

Rheumatoid arthritis (RA) is a chronic autoimmune disease affecting almost 1% of the world's population,[@b1-prom-9-275] characterized by progressive articular disability, systemic inflammation, and high morbidity.[@b2-prom-9-275],[@b3-prom-9-275] RA primarily affects joints, leads to their destruction and loss of function, negatively influencing quality of life and the ability to perform daily activities.[@b4-prom-9-275] Moreover, beyond articular involvement, RA is a systemic syndrome frequently associated with extra-articular manifestations and comorbidities, which can affect pulmonary, nervous, cardiovascular, and skeletal systems.[@b5-prom-9-275] From a pathogenic point of view, the immunological pathways involved in the onset of RA synovitis have been demonstrated to be deeply interconnected with the development of extraskeletal involvement.[@b2-prom-9-275] As an example, several reports have highlighted the complex correlation between inflammation, common RA systemic symptoms (such as pain or fatigue), and mental health disorders.[@b6-prom-9-275] Similarly, the impairment in functional and mental status has been demonstrated to be a strong predictor of poor clinical response and low likelihood to achieve low disease activity or remission.[@b7-prom-9-275]--[@b10-prom-9-275] Moreover, there is growing evidence about the impact of certain proinflammatory cytokines on inducing and worsening mental health disturbances and physical function in RA patients. In particular, IL6 seems to play a pleiotropic role in immune, metabolic, neuroendocrine, and neuropsychological processes, and is deeply involved in the development of the complex systemic RA phenotype.[@b11-prom-9-275]--[@b16-prom-9-275] Accordingly, IL6 blockade by tocilizumab has been reported to improve RA-disease activity significantly in both randomized controlled trials (RCTs) and observational real-life studies,[@b17-prom-9-275],[@b18-prom-9-275] and other IL6 blockers have been more recently developed. In particular, sarilumab, a fully human IgG~1~ monoclonal antibody binding both soluble and membrane-bound IL6Rα,[@b19-prom-9-275] has demonstrated a favorable efficacy and safety profile[@b20-prom-9-275]--[@b23-prom-9-275] and was recently approved by the European Medicines Agency and US Food and Drug Administration for the treatment of RA.

Traditionally, clinical evaluation of RA has been focused on physician-generated measures, such as swollen-joint count or laboratory tests, included in the most commonly used disease-activity indices, such as 28-joint Disease Activity Score (DAS~28~) and Simplified Disease Activity Index. However, in the last decade, strategies for managing RA have aimed toward a more comprehensive evaluation of the disease, even from the patient's perspective, in order better to explore perceptive symptoms, functional status, quality of life, mental status, workability, and treatment tolerability,[@b24-prom-9-275],[@b25-prom-9-275] and better to evaluate the frequent discrepancy between physician and patient evaluation of disease activity.[@b26-prom-9-275] As a consequence, the consideration and the use of patient-reported outcomes (PROs) in the management of RA has increased progressively, and additional information provided by PROs is now included in the core set of measures recommended to assess disease severity, activity, and response to therapy in both RCTs and daily clinical practice. Considering the previously described potential impact of IL6 in worsening the patient's perception of the disease, PROs have been extensively evaluated in RCTs conducted with the available IL6 inhibitors, with very promising results. The aim of this review is to describe in detail the importance of multiple PRO domains in the holistic measuring of RA clinical response and the evidence supporting the impact of IL6 blockade on these indices, with a specific focus on available sarilumab data.

Use of patient reported outcomes in rheumatoid arthritis: Where are we now?
===========================================================================

An ideal RA-outcome measure should encompass objectives related to symptom resolution and others linked to inflammation control and prevention of structural damage. In this field, significant discrepancies between physicians' and patients' perspective of the disease have been demonstrated, especially in the evaluation of some patient-related health domains, such as pain, fatigue, sleep, and well-being, which can be underestimated by physicians.[@b27-prom-9-275]--[@b29-prom-9-275] Furthermore, it has been demonstrated that patients not achieving Boolean remission due to missing one subcriterion most frequently miss the patient global assessment (PGA) ≤1 criterion (79.8%),[@b30-prom-9-275] confirming the impact of patient perception on the application of a treat-to-target approach. Actually, understanding what patients feel, how they are faring, and how arthritis affects daily life and workability is crucial for an overall comprehension of global patient status and for better planning a therapeutic strategy, which should be based on shared decisions between patients and clinicians.[@b31-prom-9-275]--[@b33-prom-9-275] Available PROs usually measured in RA include both generic scores and more specific tools created and validated for RA patients. They cover a wide spectrum of measures, dealing with direct (ie, pain or fatigue) or indirect (ie, sleep or mood disorders) outcomes. According to a recent systematic review of the literature comprising 250 papers (113 RCTs) focused on RA, 138 PROs spread across 14 domains of health have been identified.[@b34-prom-9-275] The most frequently assessed PROs were function (68.0%), pain (40.0%), PGA (49.2%), and health-related quality of life (HRQoL; 18.4%). Moreover, other domains, such as fatigue assessment (14.4%), morning stiffness (10%), psychological status (9.6%), productivity losses (6.4%), sleep disturbances (2.4%), coping (2%), and leisure (0.4%), were additionally evaluated. The Health Assessment Questionnaire Disability Index (HAQ-DI) was the most frequently used score to report physical function and disability (89.4%). Visual analog scales (VASs) or numeric rating scales were the tools used for assessing PGA in 50% and pain in 89% of the studies considered. Generic HRQoL was evaluated in only 18.4% of the studies (mainly RCTs) using the Short Form Heath Survey (SF36). These results are consistent with a previous similar review,[@b35-prom-9-275] confirming that function, pain, and PGA are often considered core outcomes in RA evaluation, whereas HRQoL, fatigue, and mood disturbances are less and heterogeneously reported, besides the recognition of their importance by the Outcome Measures in Rheumatology initiative[@b25-prom-9-275] or the creation of specific composite response scores by the European League Against Rheumatism.[@b36-prom-9-275]

In order better to understand the true additional value of PROs in the management of the disease, it is important to consider their strengths and limitations. As already mentioned, PROs incorporate the patient's perspective, bringing unique information that cannot be collected directly by a physician. According to a recent survey, about 60% of included RA patients defined a "good day" as a day free of fatigue and/or pain, confirming the importance of these two PROs in patient perception of the disease and the potential discrepancy with rheumatologist evaluation.[@b37-prom-9-275] Moreover, PROs have good psychometric properties[@b38-prom-9-275] and are as reproducible as joint counts[@b38-prom-9-275],[@b39-prom-9-275] and as sensitive to change as objective disease scores.[@b40-prom-9-275] However, some crucial cons should be considered. Firstly, as reported by a recent systematic literature review, knowledge about the real impact of PROs as a driver for RA-treatment strategy is still limited, because of an overall lack of data.[@b34-prom-9-275] Moreover, other limitations may be related to the inefficiency of collecting overlapping PROs,[@b41-prom-9-275] challenges of tools validation,[@b42-prom-9-275] and unknown associations with long-term outcomes.[@b43-prom-9-275] Finally, PROs may be deeply influenced by confounding factors, such as concomitant fibromyalgia and/or mood disorders, which may massively change the patient's perception of RA-related symptoms.[@b44-prom-9-275]

IL6 signaling and patient-reported outcomes
===========================================

IL6 is considered one of the most important cytokines involved in RA pathogenesis, being implicated in joint inflammation[@b45-prom-9-275] and extra-articular manifestations, such as anemia,[@b46-prom-9-275] fatigue,[@b47-prom-9-275] increased insulin resistance[@b48-prom-9-275] and cardiovascular risk,[@b49-prom-9-275] and osteoporosis.[@b50-prom-9-275] IL6 is produced by all stromal and immune-system cells,[@b16-prom-9-275] and its action is explicated by the interaction with a specific receptor (IL6Rα), composed of a nonsignaling α-receptor subunit existing as both membrane-bound (present only on specific cell types, such as hepatocytes, T cells, activated B cells, macrophages, and neutrophils) and soluble IL (sIL6Rα) and two signal-transducing Gp130 subunits that dimerize and transduce the signal through the JAK--STAT transcription pathway.[@b51-prom-9-275] IL6 may interact with the membrane-bound α-subunit in the classical (cis) signaling pathway, which activates acute-phase response and is involved in infection defense, metabolic effects, and tissue regeneration. On the other hand, the interaction between the complex IL6--sIL6R and Gp130 subunits activates trans-signaling pathways on different cell types lacking the membrane-bound form (such as endothelial, smooth-muscle, and neural cells), resulting in the well-known IL6 proinflammatory effects.[@b51-prom-9-275]--[@b54-prom-9-275] Therefore, sIL6R acts as an agonist, while circulating soluble Gp130 acts as an antagonist, binding IL6--sIL6R complexes and preventing trans-signaling,[@b55-prom-9-275] as demonstrated by the attenuation of inflammation in murine arthritis models administered with soluble Gp130.[@b56-prom-9-275]

Neuronal cells expresses Gp130 subunits and may be stimulated by IL6 trans-signaling, so IL6 can interfere with several nervous functions, such as synaptic plasticity, neuronal development, neuronal survival, and neurogenesis.[@b53-prom-9-275] Moreover, IL6 has been demonstrated to exert control on the hypothalamic--pituitary--adrenal (HPA) axis.[@b57-prom-9-275] Those described effects on central nervous and endocrine systems suggest a direct role of IL6 in generating/amplifying mood disorders and RA symptoms, such as pain and fatigue, potentially affecting the measure of PROs.[@b53-prom-9-275],[@b58-prom-9-275]

IL6 and pain
------------

As already mentioned, pain is the hallmark of RA, represents the main reason for seeking care from a rheumatologist, and is the primary symptom for which patients try to obtain relief and meaningful improvement through therapy.[@b59-prom-9-275],[@b60-prom-9-275] Typically, arthritic pain shows peculiar features. RA patients may experience ongoing pain in the absence of any intentional stimulation or as a consequence of mechanical or thermal stimuli. The basis for this hyperalgesia lies in both the inflammatory process itself and the hypersensitization of the nociceptive system, in which the threshold for stimulation of nociceptive neurons (and thus elicitation of pain) is lowered and responses to painful stimuli heightened.[@b61-prom-9-275] In this scenario, proinflammatory cytokines may be involved in pain generation by both inducing/maintaining joint inflammation and targeting the nociceptive system itself, as demonstrated by the reduction in pain produced by cytokine inhibition, which is often too rapid to be attributed to the attenuation of inflammatory processes only.[@b61-prom-9-275] A consistent body of evidence on preclinical studies has assessed the role of IL6 as a crucial central and peripheral mediator of pain. IL6-deficient mice have been shown to exhibit less hyperalgesia in response to thermal or mechanical stimuli than wild-type mice,[@b62-prom-9-275] and the upregulation of spinal IL6 in models of neuropathic pain[@b63-prom-9-275] and inflammation[@b64-prom-9-275] suggests a role of spinal IL6 in inducing central pain sensitization through IL6--sIL6R trans-signaling stimulation of dorsal root ganglia, glial cells, and sensitive neurons, which all express Gp130 subunits.[@b65-prom-9-275] Moreover, in animal models, the injection of IL6 or IL6/sIL6R into normal joints causes a long-lasting sensitization of nociceptive C-fibers for mechanical stimuli applied to the joint.[@b66-prom-9-275],[@b67-prom-9-275] Finally, the spinal administration of soluble Gp130 attenuates the generation of spinal hyperexcitability[@b68-prom-9-275] and relieves pain-related behavior,[@b69-prom-9-275] whereas knockout mice for Gp130 expression in sensory dorsal-root-ganglia neurons (SNS-Gp130^--/--^) show reduced inflammation-induced pain.[@b70-prom-9-275] Based on all these data, IL6 plays a significant role in generation and chronicity processes of arthritic joint pain.

IL6 and fatigue
---------------

Based on recent reports, fatigue may affect up to 80% of RA patients and is a severe PRO in up to 40% of subjects.[@b71-prom-9-275],[@b72-prom-9-275] Fatigue in RA subjects may negatively influence QoL,[@b73-prom-9-275] and has a multidimensional origin involving inflammation, pain, anemia, poor sleep, and psychosocial factors.[@b74-prom-9-275] From a pathogenic point of view, fatigue may be the result of the complex interactions among different variables: disease processes, cognitive and behavioral status of patients, and personal issues in the patient's life.[@b74-prom-9-275] A recent literature review identified 25 possible predictors of fatigue, including cortisol response, inflammation, joint damage, muscle effort, and anemia, but highlighted that the three major variables associated with RA fatigue were pain, mood disorder (ie, depression or depressive mood), and disability.[@b75-prom-9-275] In this scenario, there is a growing body of evidence about the crucial role of the HPA axis and its link with proinflammatory cytokines in contributing to generate fatigue in RA patients. HPA is a main component of the stress system, responsible for the balance with physical and physiological response to stressful situations.[@b76-prom-9-275] HPA dysfunction-related low circulating levels of cortisol have been associated with development of fatigue symptoms.[@b77-prom-9-275] In normal HPA functioning, perceived stress stimulates the hypothalamic release of corticotropin-releasing hormone, which induces the adrenocorticotropic hormone secretion into the circulatory system by the anterior pituitary gland.[@b78-prom-9-275] Inflammatory cytokines, such as TNF, IL1, and IL6, can stimulate the HPA axis alone or synergistically during chronic inflammatory stress, such as in RA,[@b79-prom-9-275] with a predominant role for IL6, which is able to activate the HPA axis in humans more effectively than corticotropin-releasing hormone.[@b57-prom-9-275] As a consequence of this immunostimulation, untreated RA patients with high IL6 levels may show hypersecretion of adrenocorticotropic hormone without a reciprocal increase in cortisol, resulting in the development of fatigue.[@b80-prom-9-275] Moreover, IL6 has been demonstrated to be involved in sleep regulation,[@b81-prom-9-275] potentially exacerbating RA-related fatigue. In healthy individuals, sleep deprivation produces daytime oversecretion of IL6, and administration of IL6 significantly changes sleep structure because of hypercortisolemia in the early hours of sleep.[@b82-prom-9-275] Finally, IL6 may contribute to fatigue in RA patients by inducing disease-associated anemia through a hepcidin-related mechanism affecting ferroportin-mediated transfer of cellular iron.[@b83-prom-9-275]

IL6, acute stress, and mood disturbances
----------------------------------------

The importance of behavioral and mood disorders in the holistic management of RA is progressively increasing. As reported by the cross-sectional COMORA study, anxiety and depression were the most frequently observed comorbidities in a multinational cohort of 3,920 RA patients.[@b5-prom-9-275] Similarly, annual incidence rates of depression, anxiety disorder, and bipolar disorder were found to be significantly higher in RA subjects than in the general population, with higher frequency in females.[@b84-prom-9-275]

The effect of acute and chronic stress on IL6 secretion has been widely studied. IL6 plasma levels are remarkably increased after acute physiological stress, such as physical exercise,[@b85-prom-9-275] in individuals exposed to early-life adversity[@b86-prom-9-275] or affected by depression.[@b87-prom-9-275] Data from a meta-analysis conducted on 18 studies confirmed this stress-induced increase of plasma IL6, differently to other inflammatory cytokines, such as TNFα.[@b88-prom-9-275] Interestingly, besides immune cells, muscle, adipose tissue, and endothelial cells have been found to be possible IL6 sources in stress-related conditions.[@b81-prom-9-275] Considering the link with acute stress, there is convincing evidence that IL6 may be strictly related to the onset and worsening of mood disorders. Firstly, animal models lacking or knocked out for IL6 signaling or treated with IL6 blockers are resilient to social stress.[@b89-prom-9-275] Secondly, in healthy individuals undergoing psychological stress, low peripheral levels of IL6 predict an earlier resolution of negative mood.[@b90-prom-9-275] Furthermore, a recent meta-analysis confirmed IL6 as the most consistently elevated cytokine in the blood of patients with major depressive disorders,[@b88-prom-9-275] demonstrating a relationship between IL6-mediated inflammation and depression.[@b91-prom-9-275] Finally, IL6 levels were elevated in cerebrospinal fluid in several conditions, as in older women with depression,[@b92-prom-9-275] patients with either depression and schizophrenia,[@b93-prom-9-275] suicide attempters,[@b94-prom-9-275] and in postpartum depression.[@b95-prom-9-275] The underlying mechanism involved in IL6 contribution to depression or mood disturbances is still lacking. A possible explanation lies once again in the connection between IL6 and the HPA axis. Panic, anxiety, and depression have been associated with dysregulation of the HPA axis,[@b78-prom-9-275],[@b96-prom-9-275] and chronic stress may activate IL6 and induce a sustained corticosterone response in the hypothalamus.[@b96-prom-9-275] In addition, data have suggested that single-nucleotide polymorphisms in genes encoding for the IL6 promoter or IL6R may be related to an individual's increased stress sensitivity.[@b97-prom-9-275]

Sarilumab and PROs: data from RCTs
==================================

The development program for sarilumab included three main RCTs conducted in different RA subpopulations. The MOBILITY trial (NCT01061736) randomized (1:1:1) 1,197 patients with inadequate response to methotrexate (Mtx) to receive sarilumab (doses of 150 mg or 200 mg) or placebo every 2 weeks in combination with weekly Mtx for 52 weeks, with 24-week American College of Rheumatology 20% (ACR~20~) response, 16-week change from baseline in the HAQ-DI, and 52-week change from baseline in modified Sharp--van der Heijde score as coprimary end points.[@b20-prom-9-275]--[@b23-prom-9-275] In the TARGET trial (NCT01709578), 546 patients who had experienced an inadequate response or intolerance to anti-TNF therapy were randomly allocated to receive sarilumab (150 mg or 200 mg) or placebo every 2 weeks for 24 weeks with background conventional synthetic disease-modifying antirheumatic drugs (csDMARDs), with 24-week ACR~20~ and 12-week change from baseline in HAQ-DI score as coprimary end points.[@b20-prom-9-275]--[@b23-prom-9-275] MONARCH (NCT02332590) is a randomized, double-blind Phase III superiority trial designed to compare sarilumab (200 mg every 2 weeks) with adalimumab (40 mg every 2 weeks) monotherapy head to head in 369 RA patients who cannot continue treatment with Mtx due to intolerance or inadequate response. The primary end point is change from baseline in DAS~28~ using erythrocyte-sedimentation rate at week 24.[@b20-prom-9-275]--[@b23-prom-9-275] As expected, in consideration of the previously described role of IL6 in patient perception of the disease, the three RCTs included the evaluation of several PROs as coprimary or secondary end points, most of them analyzed in post hoc analyses of the studies.

MOBILITY trial and PROs
-----------------------

The MOBILITY study was designed by including the evaluation of physical function assessed by the HAQ-DI in the coprimary endpoints. Compared with patients receiving placebo, patients treated with either of the sarilumab doses showed statistically significant improvements at week 16 (*P*\<0.0001) in mean change from baseline HAQ-DI scores, which were maintained through week 52. Percentages of HAQ-DI responders (defined as change from baseline in the HAQ-DI of ≥0.3) at weeks 16, 24, and 52 were greater with both sarilumab regimens compared with placebo (*P*=0.0012 and *P*\<0.0001 for sarilumab 150 and 200 mg at week 16, respectively; *P*\<0.0001 for both doses at weeks 24 and 52).[@b20-prom-9-275]--[@b23-prom-9-275]

Moreover, a post hoc analysis from the MOBILITY trial[@b98-prom-9-275] collected data on PGA, pain VAS, HAQ-DI, Functional Assessment of Chronic Illness Therapy -- fatigue (FACIT-F),[@b99-prom-9-275] and SF36 version 2,[@b100-prom-9-275] in order to analyze HRQoL. Changes from baseline at 24 and 52 weeks were evaluated using a mixed model for repeated measures. Further post hoc analyses included proportion of patients achieving improvements equal to or greater than minimal clinically important differences (MCIDs) and normative values in the FACIT-F and SF36.

In analysis of change from baseline, patients treated with sarilumab 150 or 200 mg reported a significant improvement in PGA, pain, and HAQ-DI scores compared with placebo since the second week of treatment, with subsequent sustained effects at both 24 and 52 weeks (*P*\<0.0001; [Table 1](#t1-prom-9-275){ref-type="table"}). Similarly, significant improvements compared with placebo were reported in FACIT-F scores at 24 weeks with both sarilumab regimens, which were maintained till 52 weeks (*P*\<0.0001 for both doses at both time points). Sarilumab was also associated with higher (*P*\<0.05) 24-week mean change from baseline in SF36 physical component summary (PCS) and mental component summary (MCS) scores compared with placebo. Greater improvements were also reported with sarilumab in all eight SF36 domains at both week 24 and week 52 (*P*\<0.05), with the exception of role -- emotional (RE) and MCS scores with sarilumab 150 mg at week 52 ([Table 1](#t1-prom-9-275){ref-type="table"}).

In the responder analysis, the proportion of patients reporting improvement greater than or equal to MCID was higher with both sarilumab regimens vs placebo for all PROs (*P*\<0.05). Similarly, the percentage of observed improvement greater than or equal to MCID in individual SF36 domains was significantly higher with both doses of sarilumab compared with placebo across all domains (*P*\<0.05). In the vast majority (59.4%--89.8%) of ACR~20~ responders, clinically meaningful improvements in PROs were reported. The proportion of patients reporting scores greater than or equal to normative values in the FACIT-F and SF36 domains at 24 weeks was greater with sarilumab treatment in the individual domains of bodily pain, general health (GH), social functioning, and mental health with 150 mg and across all domains with 200 mg (*P*\<0.05), with the only exception being physical functioning.

TARGET trial and PROs
---------------------

As previously described for the MOBILITY trial, the TARGET study included a PRO as HAQ-DI in the coprimary end points. Statistically significant improvements in mean change from baseline in HAQ-DI score at week 12 were observed in patients treated with sarilumab compared with those receiving placebo (*P*=0.0007 and *P*=0.0004 for sarilumab 150 mg and 200 mg, respectively). In addition, compared with placebo, more patients in both the sarilumab groups (sarilumab 150 mg, 47.5% \[*P*=0.0137\] and sarilumab 200 mg, 56.0% \[*P*=0.0001\] vs placebo, 35.4%) showed clinically meaningful improvement in the HAQ-DI (defined as ≥0.22 units of improvement from baseline[@b101-prom-9-275] at week 24).[@b20-prom-9-275]--[@b23-prom-9-275]

Subsequently, a post hoc analysis focusing on PRO data from the TARGET study was also performed.[@b20-prom-9-275]--[@b23-prom-9-275] PROs evaluated included pain and morning-stiffness VASs, PGA, HAQ-DI, SF36, FACIT-F, Work Productivity Survey -- rheumatoid arthritis (WPS-RA), and Rheumatoid Arthritis Impact of Disease (RAID). Analysis was conducted on both mean changes from baseline at weeks 12 and 24 using a mixed model for repeated measures and as proportion of patients reporting improvements greater than or equal to the MCID and normative values. Sarilumab in combination with csD-MARDs provided greater improvements from baseline than placebo in PGA and pain (*P*\<0.0001 at both week 12 and 24), HAQ-DI (*P*\<0.001 at 12 and *P*\<0.05 at 24 weeks), and SF36 PCS (*P*\<0.001 at week 24) and MCS (*P*\<0.05 at 12 weeks). Greater improvements with both sarilumab regimens vs placebo were observed at week 12 in FACIT-F, morning stiffness, and RAID (*P*\<0.05), which were maintained at week 24, with the exception of SF36 MCS. Significant improvements were reported with sarilumab across all SF36 domains at weeks 12 and 24 (*P*\<0.05), with the exceptions of GH, RE, and mental health, with 150 mg at weeks 12 and 24 and RE with 200 mg at week 24. Sarilumab treatment resulted in higher overall improvement in WPS-RA vs placebo at week 24 (*P*=0.0004 and *P*=0.0003 for 150 and 200 mg groups, respectively), with a significant positive effect on both presenteeism (defined as days with work productivity reduced ≥50%) and absenteeism. Patients receiving sarilumab 200 mg also reported greater decrease compared with placebo in the rate of RA interference with work productivity (2.7 vs 1.6; *P*\<0.05). In the responder analysis, the proportion of patients reporting improvements greater than or equal to MCID was higher with both sarilumab doses vs placebo across all PROs (*P*\<0.05), including individual SF36 domains except GH for the 150 mg dose and RE for both doses.[@b20-prom-9-275]--[@b23-prom-9-275]

MONARCH trial and PROs
----------------------

The MONARCH trial evaluated PROs, such as HAQ-DI, SF-36 (both PCS and MCS), and FACIT-F,[@b23-prom-9-275] as secondary end points at 24 weeks ([Table 1](#t1-prom-9-275){ref-type="table"}). The mean change in HAQ-DI score from baseline to week 24 was significantly higher in sarilumab-treated patients compared with the adalimumab group (−0.61 vs −0.43, *P*=0.0037). The proportion of patients who demonstrated a clinically meaningful improvement of ≥0.22 units and the more stringent ≥0.3 units was greater in the group receiving sarilumab vs patients treated with adalimumab (*P*\<0.01 for both). Similarly, sarilumab-treated patients had significantly greater improvement in SF36 PCS compared with adalimumab, and improvements were observed as early as week 12. On the other hand, both treatment groups demonstrated similar improvement in 24-week SF36 MCS and FACIT-F scores, with a trend toward greater improvement in the sarilumab group.

Finally, Gossec et al proposed a subanalysis of MONARCH and TARGET using the RAID scale for evaluating patient-perceived impact of sarilumab on RA vs either placebo plus csDMARDs or adalimumab monotherapy.[@b102-prom-9-275] RAID is composed of seven single-item domains, each rated by patients on an eleven-point numeric rating scale from 0 (absence) to 10 (extreme). A total score from 0 to 10 (with lower scores indicating less impact of disease) is calculated by weighting responses for each item based on patient assessment of the relative importance of the item.[@b103-prom-9-275] Sarilumab was superior to placebo (in TARGET) and adalimumab (in MONARCH) at weeks 12 and 24 for RAID total score (nominal *P*\<0.05 for both trials), demonstrating for sarilumab a greater reduction than placebo or adalimumab monotherapy in impact of RA on patients' lives, either in combination with csDMARDs or as monotherapy.[@b102-prom-9-275]

Conclusion
==========

Providing additional information beyond the usual domains commonly assessed in RCTs, PROs are undoubtedly of great and rising interest in the assessment of RA and may be a promising tool for a more holistic evaluation of RA. In fact, understanding a patient's perception of the disease is crucial for the right application of shared decision-making, suggested as an overarching principle by European League Against Rheumatism recommendations on the management of RA.[@b33-prom-9-275] Nevertheless, besides the proven psychometric properties, more data are needed for weighing the real predictive capacities of PROs on short- and long-term outcomes and for managing potential confounding factors and discordance between patient and physician perceptions of the disease. Pain and fatigue are reported as the most important symptoms by the majority of RA patients, and together with physical function are the most frequently evaluated PROs. The link between those PROs and depression or anxiety is well described in RA, where IL6 plays a crucial role in inducing and worsening mood disturbances by both increasing inflammation and directly affecting nociceptive neurons and the HPA axis. As previously reported for other IL6 blockers, the panel of PRO data in sarilumab-treated patients is very encouraging toward more comprehensive control of both articular and extra-articular manifestation of RA. In particular, sarilumab was highly effective in improving HAQ-DI, SF36 components, and FACIT-F in all RA subpopulations, from Mtx- to TNF-inadequate-response patients. Moreover, in the head-to-head comparison provided by the MONARCH study, the effect of sarilumab monotherapy was significantly greater than adalimumab in ameliorating the same PROs, suggesting the potential superiority of IL6 over TNF blockade in the management of patient-related disease outcomes. Additional data from observational real-life research are needed for further confirmation of the potential role of sarilumab in the holistic control of RA.

**Disclosure**

EGF has received lecture fees from BMS, Roche, MSD, UCB, Pfizer, and AbbVie. The authors report no other conflicts of interest in this work.

###### 

Results of patient reported outcomes in the three randomized clinical trials of the sarilumab development program

                  n                        Therapy                 Baseline      Week          *P*-value     Week          *P*-value   Reference
  --------------- ------------------------ ----------------------- ------------- ------------- ------------- ------------- ----------- -------------------
  Mobility                                                                       24                          52                        
  Pain            400                      150 mg q2w + Mtx qw     65.4 (21.4)   −28.5 (1.4)   ≤0.0001       −32.7 (1.4)   ≤0.0001     [@b98-prom-9-275]
  399             200 mg q2q + Mtx qw      66.7 (21.4)             −31.8 (1.3)   ≤0.0001       −33.1 (1.4)   ≤0.0001                   
  398             Placebo q2w + Mtx qw     63.7 (19.9)             −15.4 (1.4)   NS            −19.3 (1.6)   NS                        
  Fatigue         400                      150 mg q2w + Mtx qw     26.3 (9.8)    8.6 (0.5)     ≤0.0001       9.1 (0.5)     ≤0.0001     [@b98-prom-9-275]
  399             200 mg q2q + Mtx qw      25.9 (10.4)             9.2 (0.5)     ≤0.0001       9.2 (0.5)     ≤0.0001                   
  398             Placebo q2w + Mtx qw     27.2 (10.4)             5.8 (0.5)     NS            6.1 (0.5)     NS                        
  Mood disorder   400                      150 mg q2w + Mtx qw     39.0 (11.3)   5.7 (0.6)     \<0.05        7.1 (0.6)     NS          [@b98-prom-9-275]
  399             200 mg q2w + Mtx qw      38.7 (12.0)             8.2 (0.6)     ≤0.0001       8.4 (0.6)     ≤0.001                    
  398             Placebo q2w + Mtx qw     38.9 (11.4)             3.9 (0.6)     NS            5.5 (0.7)     NS                        
  Target                                                                         12                          24                        
  Pain            181                      150 mg q2w + csDMARDs   71.0 (19.3)   −26.9 (1.9)   ≤0.0001       −31.9 (2.1)   ≤0.001      [@b22-prom-9-275]
  184             200 mg q2w + csDMARDs    74.9 (18.4)             −30.6 (1.9)   ≤0.0001       −33.7 (2.0)   ≤0.0001                   
  181             Placebo q2w + csDMARDs   71.6 (18.2)             −15.1 (1.9)   NS            −21.3 (2.3)   NS                        
  Fatigue         181                      150 mg q2w + csDMARDs   23.5 (10.6)   8.0 (0.7)     \<0.05        9.9 (0.8)     \<0.05      [@b22-prom-9-275]
  184             200 mg q2w + csDMARDs    23.1 (10.8)             9.5 (0.7)     ≤0.0001       10.1 (0.8)    \<0.05                    
  181             Placebo q2w + csDMARDs   23.7 (10.8)             5.6 (0.7)     NS            6.8 (0.9)     NS                        
  Mood disorder   181                      150 mg q2w + csDMARDs   38.6 (11.4)   5.1 (0.8)     NS            6.3 (0.8)     NS          [@b22-prom-9-275]
  184             200 mg q2w + csDMARDs    38.6 (11.4)             6.5 (0.7)     ≤0.0001       6.8 (0.8)     NS                        
  181             Placebo q2w + csDMARDs   38.5 (12.6)             3.5 (0.7)     NS            4.7 (0.9)     NS                        
  Monarch                                                                        24                          52                        
  Pain            184                      200 mg q2w              70.9 (18.8)   −32.2 (1.8)   ≤0.001        NR            NR          [@b23-prom-9-275]
  185             Ada 40 mg q2w            70.3 (19.3)             −27.4 (1.8)   NS                                                    
  Fatigue         184                      200 mg q2w              23.6 (8.9)    10.2 (0.7)    NS            NR            NR          [@b23-prom-9-275]
  185             Ada 40 mg q2w            24.4 (10.3)             8.4 (0.7)     NS                                                    
  Mood disorder   184                      200 mg q2w              36.4 (10.4)   7.9 (0.8)     NS            NR            NR          [@b23-prom-9-275]
  185             Ada 40 mg q2w            36.9 (11.6)             6.8 (0.8)     NS                                                    

**Note:** Values given as mean (SD); qw, every week; q2w, every 2 weeks; q4w, every 4 weeks.

**Abbreviations:** Mtx, methotrexate; NS, not significant; csDMARDs, conventional synthetic disease-modifying antirheumatic drugs; Ada, adalimumab; NR, not reported.
